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Background/Purpose: Difﬁculties in evaluating the functional independence of older adults are often
encountered, and the evaluation process is time-consuming on an outpatient basis. The purpose of our
study was to establish a simple and objective way to evaluate the functional independence level of older
adults in their daily life.
Methods: Patients aged 65 years or older from the geriatric outpatient department of a medical center in
Taiwan were recruited. Those with signiﬁcant functional dependence, psychiatric disorders, cognitive
impairment, uncorrected visual problems, and postural hypotension were excluded. The participants
were examined using the Berg Balance Scale (BBS) and the Functional Independence Measure (FIM).
Statistical analysis was done to evaluate the relationship between the subscales.
Results: A total of 47 participants with an average age of 81.02 years (interquartile range 79e85) were
recruited, and their scores on the BBS were signiﬁcantly correlated with their scores on the FIM
(r ¼ 0.705, p < 0.001). The subscale “sitting to standing” on the BBS correlated with most items in the
FIM; the correlation coefﬁcient between this subscale and the total score of the FIM was also the highest
among all the subscales of the BBS (r ¼ 0.623, p < 0.001). In addition, the scores on the FIM were shown
to be signiﬁcantly different among the subscale “sitting to standing”, scoring 4, 3, or 2.
Conclusion: In our study, the subscale “sitting to standing” was shown to be the most sensitive among
the subscales of the BBS to evaluate functional independence. Therefore, the performance of “sitting to
standing” is suggested to be an objective measure to evaluate the functional independence in activities of
daily living of older adults; it is easy and simple to perform in everyday clinical practice.
Copyright © 2014, Asia Paciﬁc League of Clinical Gerontology & Geriatrics. Published by Elsevier Taiwan
LLC. Open access under CC BY-NC-ND license.1. Introduction
Owing to the declining birth rate and extended life expectancy
in the modern era, the proportion of aged people is growing faster
than any other age group worldwide. The percentage of people
aged 65 years or more had reached 7% in 1993 in Taiwan,1 which
was deﬁned as an “aging society” by the United Nations.2 The speed
of aging in Taiwan has accelerated, and the percentage of olderGerontology, Taichung Veter-
Boulevard, Taichung, Taiwan.
linical Gerontology & Geriatrics. Padults will exceed 20% by the year 2025.1 Therefore, the issue of
aging has drawn the attention of both government and medical
communities in Taiwan, and the same situation exists in almost
every country in the world.3
As the number of older adults increases, people with functional
dependence in the society will also deﬁnitely expand in number,
and impaired balance signiﬁcantly contributes to functional
dependence. People start to demonstrate reduced balance function
by the age of 60 years,4 and they cannot perform some of the daily
activities that they could easily do while they were young, even if
they do not have any motor strength impairment secondary to
diseases such as stroke. Balance maintenance requires a soundublished by Elsevier Taiwan LLC. Open access under CC BY-NC-ND license.
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matosensory systems with additional input from the cerebellum.
Unfortunately, older adults are more prone to have deﬁcit in these
systems secondary to diseases or degeneration, resulting in bal-
ance problems. Previous literature has clearly demonstrated a
correlation between balance and the level of functional indepen-
dence among older adults,5 and executive function tasks are
directly related to balance ability.6 In individuals with osteoar-
thritis of the knee, which is a prevalent problem seen in older
adults, balance has shown to be related to physical function and
self-care ability.7,8 In individuals with stroke, which is another
frequently encountered disease among older adults, balance abil-
ity also has an excellent correlation to functional measures such as
the Barthel index and the Functional Independence Measure
(FIM).9 In individuals with hip fracture, another problem
frequently seen in osteoporotic older adults, a balance scoring
system has again been found to be a good predictive tool for
functional recovery estimation.10 From the literature reviewed
above, the importance of balance ability cannot be over-
emphasized with regard to functional independence in older
adults. However, balance training programs can signiﬁcantly
improve the function of lower limbs11,12 and lead to functional
independence in activities of daily life.
There are several clinical tools to evaluate one's function in
activities of daily life. Among them, the Barthel Index and the FIM
are the two most commonly used scales for functional evalua-
tion.13 The Barthel Index is an ordinal scale comprising 10 activities
of daily living.14 The reliability of the Barthel Index has been well
documented for stroke patients,15,16 but one systemic review
article commented that there remain important uncertainties
concerning its reliability when used with older adults.17 On the
contrary, the FIM was shown to be a superior evaluation tool for
older adults in terms of construct validity and reliability.18 The FIM
was designed in 1983 in order to measure physical and cognitive
disability and focuses on the caregiver burden.19 It was used in our
study to represent the functional independence level of the
elderly.
There are three ways to administer the FIM, including by
observing the patient's performance in daily life personally, by
asking the patient to demonstrate an activity, or by interviewing
to realize the independence level from the patient himself or his
caregiver. Obviously the scoring is most accurate when the
examiner directly observes the patient's daily life performance at
home, but it is too time-consuming and impracticable. By
contrast, it is most simple and quick to obtain the scoring by
direct interview. However, the data may be skewed owing to
recall bias from patients or caregivers. The scoring may be much
higher than reality while interviewing an old man with strong
dignity. The scoring may never be accurate when a patient with
dementia is interviewed. Therefore, the way to obtain accurate
FIM scoring results by asking a patient to demonstrate a simple
activity in clinical practice is deﬁnitely an important and prac-
tical question to be answered for clinical workers in geriatrics.
From the literature reviewed above, the Berg Balance Scale (BBS),
functional reach test, and balance scoring equipment have
shown high correlation with functional evaluation tools.5e10
Among them, the BBS is the most frequently used scale to
evaluate one's balance ability. The BBS consists of 14 simple
activities, which are all easily performed and scored; however, it
is possible that one activity can reﬂect most items that FIM
measures and can be utilized in clinical settings as a quick survey
tool to assess a patient's functional ability. Therefore, our study
aims to look for the subscale of the BBS that correlates most with
the FIM, which can be used as a quick functional survey tool in
older adults.2. Methods
2.1. Participants
Patients from the geriatric outpatient department of a medical
center in Taiwan were recruited by verbal proposal of clinical ger-
iatricians during their ambulatory visits. Informed consent was
obtained from every patient prior to enrollment, and the study was
submitted to and approved by the Institutional Review Board of the
medical center. The inclusion criteriawere age 65 years or older and
residence in the community with family members or a personal
caregiver. The exclusion criteria included: signiﬁcant functional
dependence deﬁned as scoring <54 on the FIM, psychiatric disor-
ders including depression, anxiety, and bipolar disorder deﬁned by
being coded International Classiﬁcation of Diseases (ICD) number
296 or 300 in medical records, cognitive impairment deﬁned as
Mini-Mental State Examination (MMSE) scoring below the lower
quartile of the same age and education level,20 uncorrected visual
problems, and postural hypotension.
The reason why only patients living with family members or
caregivers were recruited is because we needed to obtain consis-
tent reports from all patients so that we had an accurate scoring for
the evaluation of certain FIM items that were not appropriate to
perform on the spot, such as toileting and bathing. Patients who
lived alone or resided in nursing homes were not included because
some recall bias would be likely, according to the sole reporting of
the patient himself. Patients with signiﬁcant functional depen-
dencewho scored <54 on the FIMwere also excluded, because they
got an average of less than three points in each of the 18 FIM items
and may already be bed-ridden or wheelchair dependent most of
the time in their daily life. It is highly probable that they would not
be able to do most of the tasks required in the BBS. Patients with
psychiatric disorders, cognitive impairment, uncorrected visual
problems, and postural hypotension were also excluded, in that
their functional dependence in daily living is due to psychological
or other problems not relating to genuine physical disability.
2.2. Outcome measures
In order to evaluate the correlation between participants' bal-
ance ability and functional independence level, we adopted the BBS
and the FIM, respectively, because they are among the most
frequently used scales for older adults and demonstrate good
construct validity and reliability.18,21
The FIM contains a total of 18 items: 13 of these items constitute
the motor subscale, whereas the remaining ﬁve items constitute
the cognitive subscale. The motor subscale evaluates functions
including self-care, sphincter control, transfer, and locomotion, and
the cognitive subscale consists of communication and social
cognition. All items are scored by a seven-point ordinal scale that
reﬂects the amount of assistance required for the patient to
perform each activity. Total independence is scored as 7, whereas
device dependence and supervision-needed independence are
scored as 6 and 5, respectively. Participants are scored as 1, 2, 3, and
4 if they themselves can contribute 0e25%, 25e50%, 50e75%, and
75e100% of the effort, respectively. The sum of all 18 items com-
prises the patient's total FIM score, which ranges from 18 to 126.
The BBS evaluates the performance of 14 activities, including
sitting to standing, standing unsupported, sitting unsupported,
standing to sitting, transfers, standing with eyes closed, standing
with feet together, reaching forward with outstretched arm,
retrieving an object from the ﬂoor, turning to look behind, turning
360 degrees, placing alternate feet on a stool, standing with one
foot in front, and standing on one foot. A ﬁve-point ordinal scale
ranging from 0 to 4 was given according to the performance of
Table 1











Parkinson's disease 17 (36.2)
Chronic renal failure 5 (10.6)
Diabetes mellitus 13 (27.7)
Coronary artery disease 8 (17.0)
Hypertension 16 (34.0)
Chronic obstructive pulmonary disease 6 (12.8)
Osteoporosis 9 (19.1)
Shoulder problemsa 7 (14.9)
Spine problemsb 26 (55.3)
Lower limb problemsc 24 (54.1)
a Shoulder problems include frozen shoulder, rotator cuff tendinitis, and
rotator cuff tear.
b Spine problems include vertebral compression fracture, spondylolisthesis,
scoliosis, degenerative joint disease of spine, spinal stenosis, and other unspeci-
ﬁed lower back pain.
c Lower limb problems include osteoarthritis of knee, osteoarthritis of hip,
plantar fasciitis, and total hip replacement secondary to femoral neck fracture.
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dicates the highest. Therefore, the total scores range from 0 to 56. It
usually takes 15e20 minutes to complete the BBS evaluation.
Although past studies discouraged the use of the BBS to predict falls
in older adults,22,23 it still showed good internal consistency reli-
ability, inter-rater reliability, and construct validity for measuring
balance in community-dwelling older adults.21
2.3. Study design
This was a cross-sectional study. Patients fulﬁlling the inclusion
and exclusion criteria were enrolled, and demographic information
including age, sex, and underlying diseases were recorded. All
participants were tested with the BBS and the FIM by the same two
examiners in cooperation at a physical therapy room. As many of
the FIM items as possiblewere asked to be performed in front of the
examiners directly. Some items such as bathing, toileting, and
bladder and bowel management, which were not appropriate to
perform or evaluate in the therapy room, were evaluated by
interviewing the patient and his caregiver, making sure that they
had all responded with consistency. Data from each subscale of the
BBS and the FIM were recorded for all participants and were sub-
jected to further data analysis.
2.4. Data analysis
SPSS version 17.0 (SPSS Inc., Chicago, IL, USA) was used for sta-
tistical analysis of our data. The Spearman correlation coefﬁcient
was used to examine the relationship between the subscales of the
BBS and the FIM. Signiﬁcance was set at the level of 5% (p < 0.05).
Once the subscale of the BBS most correlated with the FIM was
identiﬁed, nonparametric ManneWhitney U test of the FIM scores
was performed between each subscale score and its neighboring
score.
3. Results
From January 2012 to December 2012, a total of 64 patients
agreed to join our study. Among them, 17 patients were excluded
according to the exclusion criteria previouslymentioned, leaving 47
patients in our study. The youngest participant was 65 years old,
and the oldest participant was 95 years old. The average age of the
study participants was 81.02 ± 6.55 years old, with an interquartile
range of 79e85 years old. Thirty eight participants were male
(80.9%), and nine participants were female (19.1%). The sex, age,
and underlying diseases of our study population were summarized
in Table 1. The average FIM score of the participants was
101.53 ± 14.46, with the 25th percentile as 91 and the 75th
percentile as 114. The average BBS score of the participants was
36.85 ± 10.78, with the 25th percentile as 31 and the 75th percentile
as 45. The data of mean, standard deviation (SD), median, 25th
percentile, and 75th percentile of the subscales of the BBS and the
FIM of our participants are shown in Table S1 in the supplementary
material online.
The Spearman correlation was calculated between each of the
two subscales of the FIM and the BBS, and the data is shown in
Tables 2e5. Among the BBS subscales, “sitting to standing” corre-
lated with 12 items in the FIM, which is the most correlation. The
correlation coefﬁcients between the subscale “sitting to standing”
and the motor subdomain scores of the FIM and the total scores of
the FIM were 0.658 (p < 0.001) and 0.623 (p < 0.001), respectively,
which both showed the strongest correlation among all the sub-
scales of the BBS (Table 4).
In order to further examine if therewas any signiﬁcant FIM score
differences between each scoring of the subscale “sitting tostanding”, nonparametric ManneWhitney U test was performed
between each subscale score and the neighboring lower score
(Table 6). There were signiﬁcant statistical FIM differences between
the scoring 4 and 3 (p ¼ 0.013), and also between the scoring 3 and
2 (p¼ 0.007). However, no statistically signiﬁcant differences could
be established below the score of 2 in that the participants were too
few in number. Nevertheless, if we merge the participants who
scored 2 in the subscale “sitting to standing” into one group,
signiﬁcant statistical FIM score differences could be established
again between those scoring 3 and 2 (p ¼ 0.001).
4. Discussion
The aging process can lead to a decreased balance ability sec-
ondary to organ degeneration, adverse effect of medications, and
disease. Imbalance in older adults invariably lead to falls, fear of
falling, decreased activity level, and functional dependence. The
result of our studies demonstrated a strong correlation between the
BBS and the FIM scores (r ¼ 0.705, p < 0.001), which is compatible
with previous reports.5,6 The items to be evaluated in the BBS such
as sitting to standing, transferring, and retrieving an object from
the ﬂoor are commonly encountered actions during activities of
daily life, and one with ﬂuency to complete these actions has less
difﬁculty performing daily routines. If older adults can perform
more daily activities without difﬁculty, they are deﬁnitely less
dependent on others. Our study was designed to choose the sub-
scales of the BBS that correlate with FIM items. Many previous
studies had shown correlations between balance ability and func-
tional performance.5e10 However, none of the prior literature had
studied the correlation between subscales of them. In addition to
proving the relationship between balance and functional inde-
pendence, as in the previous literature, our study was the ﬁrst one
to demonstrate the relationship between the subscales.
From our study, the subscale “sitting to standing” correlated
with most items in the FIM, followed by “standing with feet
together” and “turning to look behind”. Although “sitting to
standing” is a frequently encountered movement in daily activities,
“standing with feet together” and “turning to look behind” are not.
Table 2
Correlation between the self-care items of the FIM and the subscales of the BBS.
BBS itemyFIM item Eating Grooming Bathing Dressing upper body Dressing lower body Toileting Self-care domain
Sitting to standing 0.646** 0.505** 0.438* 0.494** 0.491** 0.421* 0.551**
Standing unsupported 0.477* 0.462* 0.378 0.345 0.342 0.295 0.436*
Sitting unsupported 0.294 0.265 0.195 0.207 0.194 0.156 0.212
Standing to sitting 0.344 0.537** 0.306 0.409* 0.397* 0.398* 0.415*
Transfers 0.306 0.283 0.517** 0.432* 0.487* 0.486* 0.488**
Standing with eyes closed 0.352 0.507** 0.335 0.345 0.425* 0.315 0.398*
Standing with feet together 0.452* 0.317 0.567** 0.548** 0.648** 0.473* 0.616**
Reaching forward with outstretched arm 0.321 0.214 0.566** 0.528** 0.613** 0.603** 0.594**
Retrieving object from ﬂoor 0.29 0.425* 0.387* 0.445* 0.491** 0.411* 0.481*
Turning to look behind 0.410* 0.266 0.522** 0.576** 0.562** 0.413* 0.551**
Turning 360 degrees 0.262 0.028 0.474* 0.497** 0.424* 0.366 0.427*
Placing alternate feet on stool 0.111 0.149 0.659** 0.597** 0.597** 0.681** 0.605**
Standing with one foot in front 0.178 0.145 0.484* 0.493** 0.478* 0.500** 0.482*
Standing on one foot 0.042 0.06 0.263 0.143 0.092 0.129 0.134
Total BBS score 0.406* 0.394* 0.674** 0.686** 0.679** 0.634** 0.699**
*Correlation is signiﬁcant at the 0.05 level (two-tailed).
**Correlation is signiﬁcant at the 0.01 level (two-tailed).
BBS ¼ Berg Balance Scale; FIM ¼ Functional Independence Measure.
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most items in the FIM, but the reason why “standing with feet
together” and “turning to look behind” also did has never been
explored in past literature. However, past studies had described the
utilization of the subscale items of the BBS. Kornetti et al24
concluded that a BBS score of at least 45 was needed to pass the
item “tandem stance”, as well as two of the following three items:
“alternating foot”, “standing on one leg”, and “look behind”.24
“Tandem stance” was considered to be the most challenging item
on the BBS in that article, and the other three items served as
markers to differentiate people at or near the cutoff score of 45.
From the result of our study, “tandem stance” and “alternating foot”
correlated with nine functional task items in the FIM, but the item
“standing on one leg” correlated with only two. There may be two
reasons to explain the result in our study. (1) Kornetti et al24 aimed
to study people with a BBS score around or above 45, whereas our
study participants were all older adults with average BBS scores of
only 36.85 ± 10.78. “Standing on one leg” may already be a far too
difﬁcult task for the older adults who needed to visit the geriatric
outpatient department at our hospital. (2) Our study aimed to
discover the correlation between balance and daily functional in-
dependence, but the task “standing on one leg” may not be a very
practical posture in activities of daily life. Therefore, it was notTable 3
Correlation between sphincter control, transfer, and locomotion items of the FIM and th
BBS itemyFIM item Bladder Bowel Sphincter
domain
Bed
Sitting to standing 0.254 0.227 0.22 0.653**
Standing unsupported 0.197 0.192 0.186 0.481*
Sitting unsupported 0.139 0.236 0.17 0.15
Standing to sitting 0.105 0.131 0.096 0.526**
Transfers 0.068 0.098 0.062 0.414*
Standing with eyes closed 0.026 0.047 0.01 0.245
Standing with feet together 0.269 0.265 0.257 0.473*
Reaching forward with outstretched arm 0.047 0.028 0.027 0.511**
Retrieving object from ﬂoor 0.304 0.238 0.282 0.511**
Turning to look behind 0.133 0.117 0.113 0.545**
Turning 360 degrees 0.02 0.018 0.017 0.388*
Placing alternate feet on stool 0.015 0.036 0.004 0.429*
Standing with one foot in front 0.245 0.278 0.269 0.437*
Standing on one foot 0.326 0.390* 0.377 0.069
Total BBS score 0.129 0.157 0.126 0.604**
*Correlation is signiﬁcant at the 0.05 level (two-tailed).
**Correlation is signiﬁcant at the 0.01 level (two-tailed).
BBS ¼ Berg Balance Scale; FIM ¼ Functional Independence Measure.possible to reﬂect functional independence in our study. Another
study25 showed that the BBS subscale “standing on one leg” had the
best sensitivity and speciﬁcity to classify peoplewith chronic stroke
according to fall history; this conﬂicting result in comparison with
ours may result from different population selection and outcome
measure targeting.
The scoring description of the subscale “sitting to standing”may
somewhat be confusing in lower scores owing to difﬁculty differ-
entiating among minimal, moderate, and maximal assistance dur-
ing sitting to standing. In our study, statistically signiﬁcant FIM
score differences could be established among scoring 4, 3, and2 in
the subscale “sitting to standing”, which may avoid confusion
during scoring. Therefore, we can simply observe if a patient can
stand up for one time with or without hands pushing to have
objectively predictive functional independence. If a patient can
stand up easily from sitting without using hands, he is very likely to
be functionally independent in daily life. If a patient cannot stand up
for one time even if using hands, or needs the assistance of others,
he is considered to lead a functionally dependent life in high
probability. Those who can stand up easily using hands can be
considered to be in the intermediate level of functional dependence.
In our study, the subscale “sitting unsupported” of the BBS
correlated with none of the FIM items. A past study had also showne subscales of the BBS.
Toilet Tub Transfer domain Walk Stairs Locomotion
domain
0.653** 0.653** 0.655** 0.561** 0.392* 0.521**
0.445* 0.445* 0.471* 0.216 0.268 0.256
0.117 0.117 0.137 0.014 0.048 0.034
0.513** 0.513** 0.523** 0.278 0.148 0.222
0.400* 0.400* 0.412* 0.368 0.374 0.389*
0.228 0.228 0.24 0.081 0.033 0.023
0.459* 0.459* 0.465* 0.404* 0.403* 0.443*
0.495** 0.495** 0.507** 0.540** 0.383* 0.512**
0.498** 0.498** 0.507** 0.378 0.465* 0.443*
0.533** 0.533** 0.536** 0.569** 0.381* 0.522**
0.389* 0.389* 0.387* 0.528** 0.470* 0.542**
0.403* 0.403* 0.423* 0.512** 0.473* 0.535**
0.426* 0.426* 0.434* 0.467* 0.693** 0.621**
0.069 0.069 0.069 0.143 0.524** 0.348
0.570** 0.570** 0.594** 0.554** 0.497** 0.573**
Table 4
Correlation between the motor and cognitive subtotal scores of the FIM and the
subscales of the BBS.









Sitting to standing 0.658** 0.342 0.623**
Standing unsupported 0.479* 0.119 0.503**
Sitting unsupported 0.195 0.208 0.194
Standing to sitting 0.435* 0.309 0.434*
Transfers 0.513** 0.305 0.508**
Standing with eyes closed 0.361 0.005 0.319
Standing with feet together 0.608** 0.01 0.540**
Reaching forward with outstretched arm 0.612** 0.09 0.562**
Retrieving object from ﬂoor 0.531** 0.121 0.493**
Turning to look behind 0.604** 0.201 0.511**
Turning 360 degrees 0.455* 0.182 0.467*
Placing alternate feet on stool 0.619** 0.144 0.597**
Standing with one foot in front 0.575** 0.051 0.502**
Standing on one foot 0.192 0.172 0.235
Total BBS score 0.737** 0.214 0.705**
*Correlation is signiﬁcant at the 0.05 level (two-tailed).
**Correlation is signiﬁcant at the 0.01 level (two-tailed).
BBS ¼ Berg Balance Scale; FIM ¼ Functional Independence Measure.
Table 6
Descriptive analysis of the FIM score according to the scoring of the subscale “sitting










Mean ± SD of
the FIM score
pa
4 11 100 123 113.55 ± 7.39 0.013*
3 24 85 124 103.79 ± 10.82 0.007**
2 9 81 101 91.56 ± 6.77 0.222
1 1 83 83 83 0.221
0 2 60 65 62.5 ± 3.54
*Difference is signiﬁcant at the 0.05 level (two-tailed).
**Difference is signiﬁcant at the 0.01 level (two-tailed).
BBS ¼ Berg Balance Scale; FIM ¼ Functional Independence Measure; SD ¼ standard
deviation.
a The nonparametric ManneWhitney U test was performed to examine if there
was any signiﬁcant FIM score differences between each score of the subscale “sitting
to standing” and the neighboring lower score.
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and the remaining 13 items, the subscale “sitting unsupported”was
the one with the least correlation.26 This may explain, at least in
part, why it did not showany signiﬁcant correlationwith FIM items.
In that study, the subscale “sitting to standing” was one of the
highest subscale items correlating with the remaining 13 items of
the BBS. This coincides with our study result, which showed the
subscale “sitting to standing” correlating with most items of the
FIM. The correlation coefﬁcients between the subscale “sitting to
standing” and the motor subdomain scores of the FIM and the total
scores of the FIM were 0.658 (p < 0.001) and 0.623 (p < 0.001),
respectively, which both showed the strongest correlation among
all the subscales of the BBS. However, the correlation coefﬁcient of
the subscale “sitting to standing” was still lower than the BBS total
score when calculating the correlation with either the motor sub-
domain scores of the FIM or the total scores of the FIM, indicating
that the strength of predicting functional independence of the total
BBS score should never be overlooked. However, when we want to
have an impression of a patient's daily functional status quickly at
ﬁrst glance, asking him to do the simple action “sitting to standing”
may still be a better substitute than the whole set of FIM or BBS
evaluation.Table 5
Correlation between communication and social cognition items of the FIM and the subs
BBS itemyFIM item Comprehension Expression Commu
dom
Sitting to standing 0.239 0.357 0
Standing unsupported 0.125 0.136 0
Sitting unsupported 0.031 0.128 0
Standing to sitting 0.151 0.287 0
Transfers 0.205 0.227 0
Standing with eyes closed 0.062 0.028 0
Standing with feet together 0.036 0.105 0
Reaching forward with outstretched arm 0.082 0.093 0
Retrieving object from ﬂoor 0.202 0.337 0
Turning to look behind 0.155 0.289 0
Turning 360 degrees 0.14 0.237 0
Placing alternate feet on stool 0.153 0.124 0
Standing with one foot in front 0.098 0.137 0
Standing on one foot 0.34 0.371 0
Total BBS score 0.145 0.212 0
*Correlation is signiﬁcant at the 0.05 level (two-tailed).
BBS ¼ Berg Balance Scale; FIM ¼ Functional Independence Measure.Cognitive ability is an important and inseparable part of function
to manage activities of daily life. Even with intact neuromuscular
function, one with cognitive impairment can still be dependent on
others in daily living owing to an incapability in problem solving,
memorizing basic daily information, comprehension, and expres-
sion of ideas. In our study, nearly none of the subscales of the BBS
had signiﬁcant correlation with the cognitive items of the FIM. One
may think that the BBS evaluated only the motor performance of
several tasks, which have nothing to do with cognitive ability
measurement. Nevertheless, one study showed that cognitive
function correlated signiﬁcantly with measures of gait and physical
performance,27 which is contradictory to our study result. The
reasonmay be that our participants had already been selected using
the MMSE as reference, which excluded those with cognitive
impairment from the beginning of the study. The remaining par-
ticipants with better cognitive functions then failed to show a
correlation between balance and cognitive independence level.
There were several limitations in our study. First, as previously
mentioned, the exclusion of those with cognitive impairment had
made the results fail to show a correlation between balance sub-
scales and cognitive independence level. However, we can obtain
more reliable scores in some of the FIM items by excluding the
patients with impaired cognition. Second, our participants were
recruited from the geriatric outpatient department, and their
medications were not controlled. Their underlying diseases were
also not completely the same. However, we excluded the patients
with uncorrected visual problems and postural hypotension,cales of the BBS.
nication
ain
Social interaction Problem solving Memory Social cognition
domain
.333 0.402* 0.297 0.146 0.233
.129 0.069 0.082 0.007 0.036
.096 0.167 0.265 0.023 0.172
.256 0.422* 0.279 0.063 0.192
.238 0.455* 0.291 0.31 0.303
.048 0.039 0.1 0.032 0.034
.069 0.047 0.073 0.011 0.003
.109 0.084 0.171 0.297 0.228
.307 0.207 0.085 0.055 0.117
.256 0.151 0.116 0.142 0.142
.22 0.273 0.159 0.233 0.176
.153 0.195 0.172 0.285 0.24
.14 0.033 0.013 0.049 0.007
.375 0.104 0.066 0.103 0.054
.204 0.222 0.212 0.202 0.194
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ability. Third, because the participants were recruited from a Vet-
erans General Hospital, 80.9% of them were male. Previous articles
have revealed sex differences in self-care and functional indepen-
dence in older adults.28,29 However, according to our further
stratiﬁed analysis of different sexes, both groups still revealed
similar results, showing that “sitting to standing” correlated with
most items of the FIM with the highest correlation coefﬁcients
(r ¼ 0.622, p ¼ 0.002 in males; r ¼ 0.817, p ¼ 0.002 in females).
Fourth, the exclusion of participants scoring<54 in the FIM resulted
in those scoring below 2 in the subscale “sitting to standing” being
too few in number. However, the collapsed scoring of the subscale
“sitting to standing” in our study, which achieved signiﬁcant FIM
score differences, successfully avoided the difﬁculty of differenti-
ating among minimal, moderate, and maximal assistance from
sitting to standing in clinical settings. Finally, there were only 47
participants analyzed in our study, which should be considered as a
pilot study in this ﬁeld. However, one past study25 included only 44
participants to analyze the predictive power of individual BBS
items, which also obtained signiﬁcant and important conclusions.
Therefore, the statistical power could also be achieved even with
only 47 participants analyzed in our study.
In conclusion, using the subscale “sitting to standing” of the BBS
can allow clinical workers to have a functional impression of a pa-
tient at ﬁrst glance according to our pilot study. However, because
signiﬁcant correlation was not established between the BBS sub-
scales and cognitive subdomain items of the FIM in our study, the
complete evaluation of the FIM cannot be bypassed when detailed
functional independent status is needed for clinical purposes.
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